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Abstract of JP7235324 

PURPOSETo generate continuous 
electromotive force effectively by performing 
the removal of the produced water from near 
the electrode with good responsiveness. 
CONSTITUTION The CPU 62 of an electronic 
control unit 60 senses excessive leak at the 
surface of the cathode of a solid highpolymer 
type fuel cell 1 0 from the output voltage E 
sensed by a voltmeter 52 and the impedance 
Z sensed by an impedance meter 54, and 
performs accordingly the control to enlarge the 
degree of opening of a motor-driven valve 34 
provided in a bypass piping 30. Associated 
with the rate of flow in the bypass piping 30 is 
increased, and the rate of flow of the oxygen 
gas supplied to the cathode of the fuel cell 10 
is increased. When the rate of flow of the 
oxygen gas is increased to V1 , water drops 
coagulated at and attached to the surface of 
the cathode 120 of the fuel cell 10 are blown 
off by the dynamic pressure of the oxygen gas 
of the rate of flow V1 and passed through a 
gas exhaust piping 40 to be exhausted to the 
outside. Thereby thin holes at the surface of 
the cathode can be prevented from being 
choked with the water drops. 
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(54) [3^<e>«*h mmmuommmw 



(57) [gfa] 

[ffilfi] = y h 6 0 WC P U 6 2 It, 

31-5 2 T'lfcfflSftfcfcH/riCJEE ir-f > b— ^>xf+ 5 4 

3 4<^H*Sr*#<i-S*iJW4rfTft9n ^<ntz&>. /<>f 
ail i oco# y- Kfl]Jweti&SixSifc*^^<7)Sfi/iW ? «l*P 
'/> i ow*y-Ki 20 eoXifi-oaeB Ltt 
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coft/i-: 2r - - An $ 5 SbEEtBSP ^Wck*mx. fc«S 
mMcol*#jj3£Eo 

[ift4*Jg 2 ] M4tq| l 3Stt<o«»«ffi<oWft£ffi-c*> 10 
or, 

iw** 3 ] i ffi«^«sw«fi!i^wft»«-efc 
or, 

or, 

mil e mnmm \ z mm ew&i- s # * ki&is t > 
icmEB«<7>ffln+€f^««*stfcffl*^fci#, a ant 40 

R- 

o r , 

S*L 50 
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7 ] it*!! 5 * fcl* 6 ffi«^«S«.ffl;7lll^S«!l 
o r fflKSW&tf* co «JJBEoo«f *Q S: S -frS * -< S 

or, 

r tic J; 9 SRti^^y h<ottffil;:ffc|£$n5SM&# 
^(OtdlES:— B#W^lf*p$-ii:S i:*ic, SKSjfta^y 

^L^HulE^/^BESHS^SSrlBS-rs^ t let ^ ~n 

So 

[ft1*JS9 ] #HE«Sj&s# y— Kt?*>4MI*JS 1 
L 8 co^T^/j^©co^4®*cd|^Kj^Ko 

!|s|-tt*fioBtli3SBt?*> o r , 

mmMmm*. 

[0 0 0 1 ] 

[0002] 

7/-K:H2^2H + +2e- 

iJ V— K : 2H + +2e-+ (1/2) Oz^HzO 

[0003] ztiocos^^iirc^;ctT^9/c^:;,'i:, 
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co»JLS:Bfl£L-CLf:t\ iSE3!i*«:«ST£'t*\ 
[0004] *9 , ~ 9 Lfc«ttW-iffi^)*fi!t*^# 

— mmi-z> fc<7)^«i$nn^ (**iifl¥4- 1 2 4 6 

2-9-) 0 *t P]i^a^ft6Kttir, #?Lt£ 

^6 (ffl¥2 - 8 6 0 7 Hj^#) n 
[ 0 0 0 5] 

[ 0 0 0 6] ^(o«w^«S3N-««&^«»i3S«tt, 

[ 0 0 0 7] 

[0 0 0 8 ] ip<b. *«9|a>«S l ajKft«ttaKffi«tt 

- R*tt C: if ftg tbiE±e*P#a ^ SHI x. It Z t £ . * 

[0 0 0 9] ituESI 1 0'B»m^lco < iHiJ]^E(^*3^T, 
lWiE«iEEit/JD*a(±, »JE*»«»*^j(OittEtfcl&^f^ 

[0 0 10] (»Eftffi*IMP#Sk«±, l»ffi*K»«*(cWE 
fit^ # * £ gyg-j- 6 # * tfc*S& > * fc 13 tflEJ»»«ifia * 

e> ffiESW&# * Sr^a-t" s # * SNmssicK 1 1 «b *u ibe# 

[ooii] St mmm i ^MK»lBftk^>SlbttS(c«3 
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4:. KKitfctU «fEW#&^/^S:*Dil-r 

5*Pfi»fc«Ml;t5i:*(^ iWEttEttto^Sli, mJE 
JJ*®:^*'^ IT, R#LfcUtjte^^S:ffiE«S 
5^>T^^p»4:, < >f ' * * & (O jffi fl * 

[0012] *mw<nm2<Dmnmm,<nm$mm 

10 fflxfc«»«ft^KftR«"Cfco-C, HtfE«fficoj3Sntt 
[0 0 13] fl&E»i^«Rls|.«f&^K»3S««c*5^T, 

«JEftffit*p#a*i, strE#t*&^^^»ffiwi«*p<75*f* 

20 T#)^»Mi:LTtJ:v\ 

[0 0 14] mEftJEEJ#*P*aji, «FE«#&^^^ftJE 

ftffi^liSPSrlltTSiirSIItT^^ ^ ^^*«#a*^T-f 
[0 0 15] B9Ettffii«*P#a(i, HTEfM&tf 

t , HlrE««»ix«tllB*tti#aJc J: ^ \<^-rinfr<oW&=L 
30 h^BI}Em«i^n^#^tft^^ai$tLfc^#, 

-fz>-kic£K>^ mmm^- ~ * h <n mm i ^ t**& $ n s « 
t& is * <d mm * - \z mw £ * s t * < r , 

S:— «FWic«'>S-frSffi9!W#at Z&lrzmj&k LT t 

[ooi6] mmm i 2 o^m^^iiz^^^: 

40 i^fei>r, L< y— Kti*s<o^j:iv 

[0017] sfc, iiuEfgi £iti*m2<nmwi&m<nm. 
nmmz&^x. m^mMmmz, *me««*b^*l 

Lfc fe 0>-C*>5«Mi IT t J: V \ 
[0018] 

[f^ffl] B»**lEttw«»ttttolBiftS6taJwJ:n(i^ 
50 ^ffi*s«ttl$ttSi:, 
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J±ri\ fitted ^»BE*B*o#atc: J: "9-B#W«-iS*P$n 
ftjtfcJWTKf*. lWffiiB»PLfcftEEl::<fc 9 SMK Sfctfftfi 

[0 0 19] gfi*JS2E*w«SJ|s|.«;jfcwJB«ii6«^J;ti 

[0020] J9#JH 3 m'ffi<nmW$itti<nmihmmz J; ft 

[0 0 2 1 ] 3fi*JS4IE*(0«3|s|.ffifi!i(^K»3S«l-J:ix 
fl\ *»ft«Kc*tLT, »a»cJ:i5»q«S*tyi:«l&* 
x /j ? # x (ft j& K Sr L X fit*& £ ft , L fc 6M& # * ^ 
/<^x^£^LT£N&£ft£o 7 cLt, ^/^ii 
SJWP-a^WJWSixSwt-C. *<^<6J*Lfc#*tt«rii 20 

S ft fc *«* J: «9 lC*tt J: < SNBfc £ ft 5 „ 
[0022] »*ia5ia«^«R»ffl:*fewK»3S««cJ:ix 

£P£ftS Q Z<ntzish, hfc*»4B;lT^5» 30 

[oo2 3] mMmemm^mw&^mmmm^xn 
:i\ et*&^^<7)»ffi^i«sp^»**, sBft-rr^ffiffiS: 

1~t?o 40 

[0 0 2 4] S9*« 7 8E«co«S»«?illwjEil!iiSEI- J: ft 

mm w ^'t/^tot ewe Mx<nmm <n mm & mn s ft 

Slt^fj, fflft#«a>l3 fttlcfls 5 tH/3ttB£^ii*l(i« 

[0025] js*js i otEttwj!R»'ai»waE!Bi3siau <t 

^ttfcticofc/es,. so 
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[0 0 2 6] 

immm] a±RWLfc*«B«i* -fpfflsr-jwwo 

[0 0 2 7 ] Efl 1 tt, **W^*»*»<0*«3SR^aS 

»nft*mm&nm iot. mwm^mmnmm 1 o 

x-TS^W^Eff 3 0 H*i0i» ; f : a!«#*'41«l l o 
/j ^ # tU £ ft £ Uftffi**** ffl id B= 

5 o fc &mx.z>„ 

[0 0 2 8] B#iS#^a!J»J|s|-ttffi l 0 <7)fS^::o^-c 

i»io^fi (-fe/u*s— owfcw) /j^«i*snT 

t^*^i:o^TSfMt5o ID 2d, 
dt*ixSH*ffi^SjlR»«?lfci 0<7>«ifiia, »]3d\ 

ft & EH-*-*" J: Bff BS^SiRJPI-iBafc l 0(1, H 

mnmi iot, z^mnmmi 1 o^piftw^^t? 

SrPn«d^b**oo* y— Kl 2 0fc«ttf7y- Ki 3 

— ^ 1 4 0, 1 5 0 ^ 1 4 1 5 0^ 

ffljiciaE^n^ k i 2 otJiwr y-Ki 3 o oo^ 

So 

[0 0 2 9] ®«¥HJKi i 0(1, H«^WiPk 
y**»flB^J:0^$tLfc>r^v5f»K-c*>0, Iff 

ry-Ki 3od, mmmmfrbtez&x-ffi&Ltz*-- 

wt^o 1 4 1 5 0(1, h&Ttv)* — 

7^>^fl— b\Z£ Off^^tltl^o *y-Kl2 0« 
coi^/^u— ^ i 4 oil, # y— Ki 2 0(7)^ciS^"eM*4 
/f^^fcSltai^^^wSIEKSrft-ri:*.'-* V- K l 

fc^7 y- Kffll^^SEKJcffiS-rs) l 4 2 SrJBfiK-ra 
Sfc, ry-Ki 3 oioot^u-^ i 5 o(i, r / — 
Ki 3 o<3D^ffi<tr^W^^r*^>s*^^x fc *3S«i 
w?fi^^^^MK&<ct-**^^»fcSSi 5 2SrJKfiK-r 
5n *«4R l 6 0(1, « (C u) QJ&jSL&tiXl* 

So 

[0030] k±biw Ltzwmfcfcft+mMWiam 1 




x$oz> Q i4t, i2, ms tm^m^n^iz 
n\^xnm2 i ms tm-<Dr^^H^tz Q 
[oo3i] m4iz^-rxoiz s mt&itt^mmmm 

ion, W2, |3^lf;lWH0, #y— k 
1 2 OiJj: 1>*T y — K 1 3 & 3 2 0 0^t 

^u— * 2 i or^A,^it*ffliriL/i^^T^6o ^co 

±s<u— 9 2 1 on, 112, [1 3 T^L/c^'&fiil^i?^ 
9 1 4 0, 1 5 0 ^i:to/j^4^ 10 

SK&2 o oco# y— k i 2 o^mmtxmm^^^ i 

4 2 SrffM U {&-}j®\<nmm<til 2 0 0 (7>T y — Kffil 1 3 
0</)lctip>-e7K^^x})fcSSi 5 2£ffMi-3n fc*>, d 

iiki>&imzitLnirz&mm2 o o Roo^Miydfi. g£ 

l^fxSSg l 4 2 /c!t^^/*^^)ir/^u — 9 1 4 0/j« 
(2, TkmtfxiMfel 5 2ff(t^Mi~6ir^u — ^ i 5 

o^nmtstix^^o 

[0032] £ biz, mwM^mmnmnn on, z 

140, is o (nmmznzm.ztizVpM 20 

/Ktfc££ 2 2 0, 2 3 0 t . ?&ai7K8fESS 2 2 0, 2 3 0W 

s ^ic^fii](ciaesns^®tg 1 6 0, noi:, zti 
b^fo&mim-bmmfc 240, 250 

>K7U-h 2 6 0, 2 7 0 ^1^, $e>(C^>KV° 
U— h 2 6 0, 2 7 0 ^^MliJ/J^^^^tt^*S^^{t^ 
/l^h 2 8 0 ^Ix.S 0 

[0033] mi izm 9, ^^^w^id^2o, ^-r 
1 o^g^^xa^i 4 2 {zmmtfx&ms-tz^z&x 30 
2 ocoiiq^d, ^>^etisaRfB!i^bi«ic» 1 

X^j±#2 2, MFC (Mass Flow Controller ) 2 
[0 0 3 4] fxi)±#2 2(t ^777M^W 

T\ f^Bff^<7>HB«ic»f^Lr*5< ztx*mit\$:-miz 
«St5:i«S5. MFC24ii #*^H:tt«Efi 

f5„ »0S*2 6l*. ii^/^»^ff2 0^Stl^^ 
x£»DTSW-5fc<7>T?*>5 0 rco^pfS^2 6 £ LTTfi, - 

ifittSra*S-t££ z. 4: ttffi L < , te*#* 1 

[0035] - o Ltzmmtfxmm£^2 ocommzx 



4^f^ ^7- 2 3 5 3 2 4 
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^J±#2 2£iJ;t/MFC 24!a ^J«!:IS^ 

jh/cH#K#^s#miB» 1 o <nwt&tfxffi& 142:: 

[0 0 3 6] /^/^Ef 3 0(t 

2 o^^^LT@fW^I'Wt*i oizasst, 
cot?, mi <ntf*m&ft2 2<n±ffiMfrbi&±to'fr2 8 

tlzf*, ±SEflJ^b»Btr!B2<7>^xB|ffi#3 2, *4MSb# 

3 4, ®2<75^^gHJEE#3 6*3«ttj ? i£jJ:i6#3 8^Klt 
btltl^a 'BiiJ#3 4(i N $lJM5 0/j^WW: 

- 9 Lfc'W 3 Ocof^icJ: <9 , m&tf 

[0 0 3 7] #*£NttJBfiir4 cm, H<*SS»7-««SS-a: 
fife X 0<o**#*»EKl 4 2^b*Ntb*nsSt*^^S: 

!cii, ^lE#4 2^ix^ixt^l ~co#x^J± 
#42!:J: i9 ^^SNUJBa 1 B c 4 0 <nf£Jjttl* k$ 

[0 0 3 8] ftlJWK 5 0 CoV^t^C^t^), fS'J^^ 

vtttt, e#n^S{«B»«?bi o<om*'4ifl£Efc 
«ttii-^mmtf5 2 H^Si^fflKtsJN-affi i o^o-r 

^b(Z, 2*5j:t^>r>fc ? — ^>*gto 4!C 

[0 0 3 9] '€JBEt+ 5 2 (i, ffl«<75ilfiCglt*jE»fTrfc5, 

ye- ^>-^tt5 4«*. HffiCs^ffiijisJisnaTdi i 00 

ffflffilvtH-CfcSo ^co-f >-t'— 5^>^f+5 4 

(t4Xi?l£w»JS»ttft«i»iB*HiKft, »Jx.tf, 1 o 

[kHz] tiott^o 

[0 0 4 0] >7h60 {"i, ^-f ^ a n > fc 

f^r(Tt5CPU6 2, CPU 6 2 T-*«»IS«!:I1S: 
ft*MfiShfcROM6 4, ^C<CPU6 2T*&aiS 

gf 5 4*^<oa^(3-g-S:A^|-r5A/j&aiH!B6 8 , C 
PU6 2X<Dmnf&W<lZfctXmh#3 4!C/<-r^x« 

jft^a-g-*tb^-*-5ta^*afaiHiBS6 9^srtfax.-ci^. 
[0041] :9 Lfc«fifc<7>tt-?-»]»3-=- y h 6 o (/k; 
PU62l:J:oT, 2*5^^ ^>x^ r 

5 4^bwaM*^6i*iB» : fffl«Mffii oco* 
y-Ki 2 ocoffin#tffi/j^J^^^, zco«3e**(ctt; 



[0 0 4 2 ] M*mm^-~y h60(^CPU62 

5;cs-5^TiftM"**Sn cpu6 2it tea^BBttsn 
st, ia/£ff5 2t?«itu$ixfcttj*a:ffiE < !:>r>' 

t-^xiH-s 4t?l*aSixfc^r >t-^yxz ct^-e 
nt'naf^atf (^ry^saoo, s3io) 0 *^ 
t\ e> m^'EE e *j x t>v > ^ > * z t-h 

< ft, &fjW£EWf- tibfefohlntzW* l ^FJT^'ffiKfiiE 
l J; W^S^cogu ^fflgiji:, -{yt-^xz 
d^A^a6bixfcBf^ >tf— ^ vxfiSz 1 «t ^ /J-^ v > 

^n/:^, ^y-Kl2 0«ntl't^S<!:lt, 
Xv" 77S 3 3 0 (CiitiV 
[0 0 4 3 ] Xf7yS 3 3 0m '€Uj#3 4^£3 

ic*5its*o*Bta:^*l0 o 00 = 0 

: ] ) £9*#&{it"C& ( 9, t»#3 4w 

S 3 2 0T'^ y— k 1 2 O^JBixi-^-ettt^lsiJ^Six 
BH*>, M8H»i*5J;V»2(75*ijgij(7>rtc7)'>/jr< 
£ t3-*^S^W^$ttfci:#U(i. *Ty?S 3 0 0 

JCii^-, X r 7 S 3 0 0 WIOM^I 19 1 LltTt 

[0 0 4 4] 7 7°S 3 3 O 3 4 Wf|g 0 

ft a 4:* ^:^fg N *y-Kl20O*ffiwB 

T77S 3 4 0) „ i»L<Il, 2X^mtStltz 

msy&r£Etf ?#>7£frt>fttzm2(nm7£mj±mE 2 m 

U E2>ei) J:*9±#</ t c*9, /j^yt-^yx 

# y- ki 2 0^*iB<^ffiix-r¥(i»iHSixfci*J3£i- 
5, 77S 3 4 0t\ S8ix"^S r ttWtH*ixTt^jrv^ 
tW^StL^i:, Mi^f 77'S 3 4 O^rl^ILT 
HfrU j»ft^#*a^lHN$ft5w£«fo 0 — #y- 
Ki 2 0<7)*ffi<ojffin+r36 ? WrH$nfc<k*iJ3£$ix5 

^T77S 3 5 0CStfn Xf77S 3 5 0T'fl 

Kit, ffi»#3 4WBB*0**0MffiffltlC«»-rS« 
il£ff&9n CENDj izmfX ~(D%im : &$b 

[0045] ;o Lr«*Sixfc»*^^iil«»&»J«i«! 

-^>^ji-54"e^aj^ti5^y t - ^ z *s «t t/«s 
« # * ew&Ef? 2 0 z z> mm is * <n m& v a* i$ m <n 
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[0 0 4 6] BgffK^ffl«***a& 1 0 JliEWtft 

*»!;:#> 9, tti^'SJEE 0 SrttS^ LTi^ fccoi:-*-* (B$ 
SB to) o ~<5oa$co-f — ^>xfiZ Ot'*)^) , 

is^mmm 2 0 &mtiz>wtm#x<nffiii\vi* v 0 -e& 
M&jpwiite 1 0 co ^; y — k 1 20 w*ffi30SjjBtt-r ^(ot^ffi 

10 5„ tLT, W^vajEEa^/TittJEE 1 , A* 

o, ^yt-^yxz^5l 1 ^f/t/e-i' yt "^'> ^iz 

l£VT\B}%t m®)tl) , Xf77' J S 3 2 0t'fi'/£ 
W^^tl, ^fy7 p S 3 3 0lCi^ 3 4 COH)j£ 

tvohvi kteZo 

[0047] &tm#x<nffifk&v 1 {zisjn$n^> t, m 
t£l$ft¥WIB t 1&%ti& 1 ocoy? y— Ki 20 c/)leiit^ 

20 coSiJSicj: «9R*:#«Jf5nT^^SNmE®4 o^iot 

■9ttafk*Rj»ic**"t?#>fc*^ofe* y- K«Bs»fc«« 

js|.«fai O^a^ttBEEii, El/j»5>i#J:^5 ( 
fc, WadSLfci 9«C*y— KI 2 0 W*ffilcW"«PLfc/K 

y- ki 2 oitmti-r€^m^m.L, ^<n^^, ^> 

30 [0 0 4 8] -£69^ ffl^jaUaEEfciW^ >t — 

Z^Ji#LttJt, E2, EOSr-tix-Pttiigsi: (&SBH 
t 2 ) , Bfrit^^^^'a* l 0W*y-Kl 2 0 (/) 

S 3 5 0CJ:^ '5£»]# 3 4 <7)F^®: 6) li^S/E'fiS 0 0 

r<75*lfi0ijt?«, seWttffiTtoai^ttJEE 0 J: J9 migdE 
2a**#<fcoTt*aas, rixii, K*^^et«&E i tF2 

40 -7-s!*S3H.»*a 1 o(cet*&snTi^Sit«>-efco , E2^ 

5,, 

[0 0 4 9] ^±3¥asLfcJ:9tw, rco^l 9|j!fefJiJc/)^ 
*4'tE:ftilv'^7 L A 1 *y-Kl 2 0(O«fitwW*Lfc 
TkiiS Sr > S nfc»3B ^/ x <n«E«-e fc o T |R¥ < p ^ S 
«iitrt^t'#5. z<Dfztb, *y-Ki2 0co»ji 

ot, i^n^iwiMjik 1 0 j; < ittftc 

so -</N^Eff3 0(cJpfMSSrK!tTt>/«c^c: /KM 



[0 0 5 0] rnlffifS 1 Hlft«-T?I*, y<^y<^m 

n::ix.t, Ki7ic>n-r«t /^^7gst 3ocm 

FC 3 8 0Sr»it, MFC 3 8 0C«t"9/^^^Ef 3 
0 £ 8Ktt S Hft^f # * <7) HiiSttfi Sr»J»-T 5 «fiR d: Ltt 

[oo5i] #mM<Dm2mmm^^^xmwir 

6. IS 8(1, *«WW«» , ffl;*^IB»!iaSflB^*2lll6« 
*iifflL^j»»ffiffi'>^7 l A4 0 0^>IEfflSI"t?*>Sp (H 
8Ic>j?"TJ:-5lz, ^co^4'4i'ail^^^A4 0 o.'t SB l 

susm t m cmr&cnmi^m^mmMmm 1 o , 
*sw&k»2 o*5j:u ? ^^sNfctiis^4 o^it^ mm 
Mmnsu 3 o cftit # xmmmw 4 3 o^ 

ft, ffi 1 t mffi<r>mffl& 5 0 t«^T*3 «9 . 

mi tmcmmco^n{z.MLr^m-(Dn^^nL 
[0052] xxmm&'B 4 3 o j* , # ^sNtma^ 4 0 

S-JiltSHfriS^fflMSJl'tmfftl 0 £#;*WEE#4 2 fc 
</>ig^£r>4 0 a §£^#*f*#&fiaf?2 0K*5lt5aS 

lh^)#2 8 tBaffSS^S«S«-««ll 0 <h^ig*gg^2 0 

SJBEt?4 3 0<7>i£*Mli, -t^ifiBSflU 0 affl/j^HIP 
Iifflgl7 7 >"4 3 2 iri£ih^#4 3 4 £^M2it 

yh6 0/j^j-^x.b<xfc*J»f3-S-ti:rt;i:T'7r 

/(?ihi-ifcco-e*>s 0 is?ihi6#4 3 4(i, 

t&saif 2 oim-^jfxmm^4 3 oic^^^nats 

[0 0 5 3] • fc tt^*J«l3.= y h60COCPU62 

* tteti&wjisffljafi:, * 1 *Jt««c*3 !t 5 t ttm. l 

T , xf77S 5 0 0-S 5 2 0, S 5 4 0l:o^tli 
IlSiW)xf77 o S 3 0 0-S 3 2 0 ( S 3 4 0 i: 
•tH-ftiM £rtSco«&S.Srfffti,\ ^v 1 7 7'S 3 3 0l: 
*x.-caStffla6HL7r>4 3 2SriS*BllH*&i-5«fa«:ff 
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fr^irfci- Ufj/^S 5 3 0) > ^fy7S3 5 0 
(cmx.T^^ffl^Jil^r >4 3 2 SrffJkf 5«L3*fTfc 

[0 0 5 4] - 5 Lrmjfci5fttcMmtfxi&iMSfflW& 

*n£*L, *(0«|*pB#iC(i:tiiSffliiia7T>4 3 2#&c*k 

10 tf^flBSKI^ 3 0fc«»1-5»i*i#*iMv m$*m& 
177^4 3 2oo®teHg^(cj; OJEiSBf^iA/fltti-W 

1 0 1 4 2^Stb^g^^^60S:. r t</j^ 

j]0^ti5n Z<Dtzto, id y— Kl 2 0<75*fi^ft*L^- 

tf-fw 4: Sot, *v 

- Kl 2 0 f+iS^^*^>t(W»«rlC*tt J: < fT* ? w 4: 
B#iS^3!#8W3I«l l 0 <ii«tf] 

20 ic\ ^f^tfeff^W^I*^ 

So 

[0 0 5 5] S btcr.<75*2 3llitefi?»J-Cii, Htri2E L fc J: -) 

[0056] fcfc, mE*2*i6eij-e(i, ssfflaiav 

T>4 3 2^3lte/f?ih5-fr^^ tie J: »), tfxfliSigd 

K.xmmm^m,yr>4 3 2i^^(^iite5^^^fiii: t 

30 fc±T\ ^(Dmn^^m^T >4 3 2CO(s]|GigS^&I^ 
[ 0 0 5 7 ] ^{C, **^W»3*lte0»JiCOV>-CKW^ 

iioc^tJ:9(:, ^^^^aftii^^^A 6 0 0 

mmmmttmLx, ^^^^sa^3 osr^< u/^.t 

X\ 3Sf^#ttJEff6 4 0 *C««i«:WBEiMi# 6 4 2«:« 

stfcjs^ffia-rso **5, not, (nurpicMf) 

[0 0 5 8] 'aftstHJEI^^ 6 4 2 (t, »m& 50 c/) 
'S^JP^^y h 6 Ofrb^jLbtltiWl&te %'l^ZX 

:t5^^t£^^M-rSo iB«i*WflEai»#6 4 2coBHtff 

1 4 2 &ffitiz&m#x<nmm&&mz*:% < 

Wh. ttft*WffiW«E#6 4 2<DMJKfc*{ki*5Ct 



* . 

[0 0 5 9 ] &(C, a^fflflpj-^y h60cDCPU62 

77S 3 0 0-S 3 2 0 tNiCt-C, 
4*aii~ 5 (^f-y7S 7 0 0-S 7 2 0) 0 

[0 0 6 0] itom. *<nffiti-rg&tktiiistiZ>b. % 

«jt1?EbWSE# 6 4 2S:Bf^(OBI|Jta*:!tHI*rSl(-»J» 
Lt^#ttlE*6 4 0^3Ef^EE*PS:jE#iWE^offi 
ijPO/j^jPl (ill, P<P0) {zf&TS-ttSfeSS: 

titto (x*rv7s 730) fl fet^r, ji y— ki 2 o 
*Bn*«Bft^rj^ 

*>j£^0ft;fcSS3c0^j£fflffili£E 3 (fi.1, E0>E3 

>ei) & *)±£<te ¥ ) . t>^4 yt°- ^>^3ts 4-e 
as $ ft ^ > tf — ^ v ^ z ^ s : ft-r ^ -c * ^ je ftsc 

77S 7 4 0T', ^<JOfrStL-r#^^?^^nfci:W^^n 
^(O^ot, XT7 7'S 7 3 0T*lijCfE^I#6 

P OlzmmtSltZl&m&ftte? (7T77 5 S 7 5 0) „ 

[0 0 6 1] :5 Lt**Siifc**#^il:«»i»Pft 
ttJBSlf 4 oco^^je^p^b^p^^^^^jc^oj: 

[0062] ^ £ , mmjft+mmtmm i o hje*:r 

(Hfflto) „ :<7^yt-^>7ziizot^ 
5: ^^#(UEf 6 4 0<fc**;*f;*OjE2jPli, 'BfiftS 
1fj±fig#6 4 2 SrSKSi-5r ticj:»9 POiftot^ 

^ z<njRtta»&, mt*&ft*mBMmmi oco# y- 

Kl 2 0W-*B^}fi<X"*-#*<otftffiJcft5i:, BttBS^H 1 
fHJUSWUlTfe l 0<7>ffl;ftvfiJEEtlffc*^lB:TU J=fc, -Y 

aW/ir4];j£E i £-~Ftei^ >f >-t:"— ^>^z/j^ 

1 ) , ^7775 7 3 0 ^ffl»^*EEB«# 6 4 2 

w-r 5 c t ic x *) n^T£fy Piipi cif&T-f & Q 

[0 0 6 3 ] ^^#ttild^6 4 1 (d 

«T-T5 t , ft^Ui/£E \%iS7smf} P <h 3 9 

W<*tf!» ffflflSfMHfcl Ocottn/j»&a*«lJBEEtt-Ja 
«Pf5« £fc, ^</)#*J±^Pco^££tt£^ @ 
f*i<X#^J»l*ai?fe 1 OooAPftiJirco^EE^— < 

^o8Kifiiita»{w*:# < ^(omst. K12 
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ft, fBisiifeMiHaftast-io-t^ttj^ttEEE^ig 

Tlc*i9*>5*r«ttH>3«BEE(ilt*:LT±#**6ft-5 
(«FlBt 1 2) p &ib\ /fyf-^zit t 1 

[0064] ^oi, a*fflffiE*3 J: t/>r >*t-^>X 

t'-^>xZ^iESil$S0#cO-r — ^^ffiZ 0 Mi* 
WBt 13), iftli^iMmi 0co# 

10 LT\ 7T7/S 7 5 0 "Cflli&it* EESME# 6 4 2* fH 
irScJ; «9JE*PSrjE#iffiC«P^)EE^P 0 icfSHtf 

[0 0 6 5 ] -9 Lt**Sixtll*#^tt»»»Wft 
ffiizjiftii, ^5 2^tB^nt£±lMEE>^> 

tf — ^ > * 1+ 5 4 "Ct^aS $ ft/c-T > fcf — ^>7Z Pj [£] 
ttffi#^a!*m«?fi 1 0(0^77- K*ffi<^fflfti-?^fil 

£n£ft. -t^«i*p«F(-ii*^»daia«6 4 omiico^^GE 

^P^^TSiir^o ^#*JE^P^{6T£ft5<t, IS 
20 ^f^<0SEii(iia»i-*#<*S„ r<ofctf>, #y— Kl 

1 *J «t t>*» 2 HJECT i |^«[c, v/x^A ^f*co»M4co 

[0 0 6 6 ] S&«c^<^*3*lfiWT(i, ^/^SNaiEW 
6 4 0 (cm«b*«JEWS# 6 4 2 «rl»t+ StfSt-C, 
tf*m$t> 1 4 2 fcSEftSitiK^/xwijftiiSrSiJW^-^ * t 

[0 0 6 7] 4*3, BWE*3«ll||«-ett, EEf^ 
g#6 4 2 5r^^#ttiiE^4 0«c89:ttrt^j&5, Cftl^ 

m^r. mi 3ic^-rj:9ic % iftsR^f^eti&eff 2 o:c 

««*WffiBISE# 6 4 2 SrRJt6 J: ^Jcfll^LTt J: 
i\ IP^, H3lOTtJ:9i:, KiKttfrJfcfpIt*:::*/ 
x#tUia^4 0ic^/^^I£#4 2 *^:t/iP^> L-C, 
tW±t% »*^f^flt*&iB« : 2 0!Z*5It6*OSMS2 6 ~ 
i£ihft# 2 8 i <^IBJcffl;ft5tWffi»iaE# 6 4 2 *pk L :t 
40 So r5Lfc«fiRicJ:0, «*^^fltl&Eff2 ow^ 
EE^Sr'^»^1fEEglM#6 4 2lcJ; 9 SHlE-r* - t T\ 
BSB^SiSfiSii 0^»*^flEBSl 4 2c/>tfca! 

3 mmm tmm^ a* «: #i- a - 1 -c # s , 

[0 0 6 8 ] &(c, *f0^coi4iMt](:o^t^t 
HI 1 Ttf Lfcm 1 H*0ijw«j« tHl0t^Lt*3 * 



} 

&'t?2 0, '<-fA*Kf? 3 0 SrfiBx.^ fc fc fcM* 131 
SNfflia* 6 4 OSrDBK.fcfc<75-C*>S« fc*3, il4t, 
[0 0 6 9] ' 0 LXffif&t5tltzm4nffi®Uz.£tl&, 

mm^^mmMmmi o<n* y- k^b^shx-*-?** 
i^p^n^ci:, a»#3 4^M:tT/<^^^iai : 3 ok 

t^^^«t&S:BB*6S-li:5>#^, Slftitlf EEW«E# 6 
4 2 dJ; n , ^x^tHfid^6 4 0«co#*EE2jP<HB:T 

^*Etf3 0 &«lSTIfc*;tf*>&<flW£S*L3 fc fc fciz, 
#*#tti£f?6 4 OfiiJ<7>#*EE;ftPcoteT£S<+Tllft 

S!«3|sf«ffe l 0<^*5*f^xSIEKi 4 2SrSEttSi*** r ^ 

[0 0 7 0] Bteifta^ll^ifta* 

1 0 60^7 y — K 1 2 0(7)^ffi!C^5£p L^TKSSSrJ: "9 —IS 
«i*(ci!*:#«tfi-zfc^-c#s 0 z<ntitb. #y-Ki 

2 0 f^o^7kco#(^^J; *9 J: < 5 ^ 
fc*ST*#, H#i«^iS!j»S«-«» 1 O^feJ: 0»*±< 

[0 0 7 i] »cic, *«K^*5 3tlKfiajJcou>TRW-r 

3 [*] l 5 H *%^60«SW««iwlEft3fifflw* 5 Htfs 
piJ^riSffl L/c^Hfiak^x^^ 9 o 0(7)ESit'fc5 o 
[x| l 5 d^-TJ; o tc, * cD^^'EMii/^T-^ 9 0 0 fl 

«i**OTfcJt«Lr, mttw^m^^flccfcsH 

[0 0 7 2] SP^, Esx| 1 5 {ZTft-rX 9 !C, ' Ml 
yXrA9 0 0(t, S 1*^31 n (n llffiScojEtt) * 
"C-(/)ni«'M^^7 F9 1 0-1, 9 10-2, 9 1 
0-3, 910-nfc, ^'B^— y h 9 1 0 - 1 

-9 1 0-nlzWl%# X&tSSiV 9 2 0 
fc, *<7>»*#*0W&K'E : 9 2 

xgdt? 9 3 0 fc , S-'tlXttl^- -yh910-l-910- 

4 o fc, MtjdE^-Y^^id'Tf 9 3 0<n)rifkl3£Wc<nnM£ 
fc&SJ»-*-*SJ»* 9 5 0 fc 

[0 0 7 3 ] ***^tW&Eff9 2 0(1 M^^M 
^/j>^WM(C^K7>^fX^B£#9 2 2, ilWMFC 9 2 

4*5j;lMjnSfi»9 2 6 Sr*Bx-T*5fJ, *wTSR«|-e#» 
1 t£\,*L9in<nVIM=-~iy h910-l-9 1 O-nC 

r-7h910-l-910-n £ T^^il^^* (C 

iglktf>#9 2 8 - 1 , 9 2 8 - 2, 9 2 8 - 3, 9 




if$Pg5p7 - 2 3 5 3 2 4 



16 

2 8 - n *«**L* # nafl:!+ kilT^S, 

[ 0 0 7 4] s<4'<X& l &9 3 Oft* 
&JK(C»2(0#*SHa£#9 3 2, I260MFC 9 3 4^J 
«tV8EK9J»S9 3 6 S:fllx.T^5 0 «!S«DtfS9 3 6 
o T MI <^'W 9 3 OfiS-SS 1 ft^LSnCOVU 
T&jljus, h910-l~910-n (Cfa^? *[p](^^HJ$ 
LT£><9 , ffi$&WW%s9 3 6 dJ; *coaefta*fc' 

<n'&m>^-~ 7h9io-i-9io-n izfafro Jj&\\z 

10 6/j^#«JBl^^y F910-l-910-n *"CtO* 

»** [cii, # * flt*&8l*'r6] ^co** # * go 

HO Sr»lbi-5iS?ihy>#9 3 8 - 1 , 9 3 8 - 2, 9 3 
8-3, 9 3 8 - n35S-tiX-?fiX»8t fc*l"0>3, 

[0 0 7 5 ] tfXjfcttSK^ 4 Oft, #«lfc^LSgn 
(TriSffi^ — ^h910-l-910-n rfp<bco#tf£g&£ 

#944-1, 944-2, — , 9 4 4-n^ A^SB 
^(C^f^g»m#9 4 2 ^-tn^tliEfiS^^Tl^n 
[0 0 7 6 ] Mfll^ 9 5 0(1 SB 1 3£2f£tf'J fc [sa«lC, tfi 
20 -^SlJfflJ^ny h 9 6 0 £^4>iC{gx.Tjo , 9 % Jbl:, t 
IT, ^l^^lIn£Olt^n 7 h 9 1 0- 1 

— 9 1 0-n<F>&JjMJ±E (1) — E (n) trOnVtl 
fflB»](C«m-r5«flE»9 5 2 fc, #»1 fc^L»nCO',a 
ytll^L- ^910-1-910 - nCO-f V t-^>^Z 

(i) ~z (n) sr-tn-fnfig'Jtctjiui-rs^ > t-y 

>Xff9 5 4 fc «X.Tl^ n 

[0 0 7 7 ] 'S^-SJ®^-— y h 9 6 0OCPU962 
il ROM9 6 4, RAM9 6 6 tf-^W^^©H 

30 y h 9 6 0 (3\ ttJEat 9 5 2 "Cttttl * tlfcffi^'4£/t E 

(1) (n) t-fyt- ^V^W-9 5 4TtttU£5ix 

f^yt'-^xz (1) (n) fc*^j#«aii3.--=- 
h910-l-9 l 0-nco#y — KcogBn#tffi«:*iJ 
5£L, :«|l|teSi:^i:tMFC 9 3 4*JcfcWj£?gtZ] 

#l§9 3 6 ^^j^iLr, iffin-r^«H6!^*> S ^ 

910-1 — 910 - (DM'&tf XcnW&%t8h\ 

[0078] CPU962 "C^tT iSfrlZ) fflt& if ^ ttifp 
MP^ICO^T, il 6i:S^^Tl^t^), CPU 
40 9 6 211 teaflSMteSixSfc, 0±at9 5 2-C 

^a^H/cS-'BSfi.^— h 9 1 0 - 1 ~ 9 1 0 - n (7)^1 
^'SfiEE (1) t^^L (E (n) SrK^iifc (^T77 
S 1 0 0 0) 0 R^T\ ^>t r -^V^31*9 5 4t'Saj 
^tl/c^^^l^^^ h 9 1 0- 1 — 9 1 0-n<7M>t 

— ^>^Z (1) i^LZ (n) Srtt^iitf (^fy7 
S 1 0 0 0, S10 10) 0 I^t, ^Sc i ^r^WffiO 
(cir^hLT Ur-7 7'S 1 0 2 0) , wW^ft i ^(lS 
1 fcfM >^ H ^ > h-*-3*fl;JS&fT*3 Ufy7Sl 
0 3 0) 0 

so [0 0 7 9 ] ^^{g, ^^Ci(cS^< 



fl 5 2*5<tr>V y 5 4^61* 

USix^ttl^tttflEE (i) *5<tr>v > t c — z 

(i) ics^^^r^jnin-r^srw^-rst^T. iik 

(1 BJ^«E£E (i) *^«)*AfeixfcJSl(^gf3fe«E 
ffiE l J: ^/hSt^j^/j^^i^JSUi:, >r^t°— 

(i) ^*^*e>ixfcBf^>r vt-^^iz i 

i iiot^^ h 9 1 0- 
i CD# y— K#*^tli~cF "C&>£ t IT, ^f-^sio 

[0 0 8 0] Xf-y7°S 1 0 5 0m i*B«0fS9 3 
6SrSiJWLT, '^'^KB^ 3 0<7>jjf£&g£* i #@C0fl; 
ft&jL^S' h 9 1 0 - i {^fp]/j>9^fpl(-^] l 9#X.^)^S^ 
tT*5o &l^T\ MFC 9 3 4^i^/q/^titff 

M&ftteo (xf-y7°si 0 6 0) e :^Kec 
(1 •^vgi^B^i^joti-^^^^fee o (Wx. 

if. 00 = 0 r ] ) £V*:£temx*abV * r^Jfeft, 

MF C 9 3 4<Os<;V-?m& 0li0 c Cilt^tl^ C fc |C 
45 0 — *\ ^7 L y^S 1 04 0fi#|Wtft«y 

h 9 i o - i <n# y— K^^tL-r^r*^t^W^:^tLfc 

t — *r^5^J^S4xfct ^(Cfl 77^51030 

izm^, ^"r y^s i o 3 om&n&m&m'oMismn 

[0081] Xf77°Sl 0 6 0 "CM F C 9 3 4 

cofffiti-T ¥ j&s» ftj is ti fc /J »5 * » * *U S-T 3 £- fT & 9 
(Xf^S 1 0 7 0) 0 f¥L< (1 m^m/±E ( i ) 
^^«)3£fte>tLfc»2CO0f3e«JE4tE 2 (fc/*U E2 
>E1) £ ^ < ft >9 , ^o>fyf-^ll-5 4t 
tft tB $ ix >f > tr - * Z j&s ifiix-r T' ft ^ jE ^31?s 
fl$</M ^V^ffiZ OCML/ct^C, — K 

1 o 7 0T\ jSni-^ttWyHSixrt^cCt^ir^J^Sixa 
fc, ^Sli*^ y^S 1 0 7 OSrH^iSLTUtT U ffi 
fL-rr^*JHS4x5 0Sr#o 0 K*BB<z>8B 

0diSt?« ^T77'S 1 0 8 0m SK^t 
?-*^^SBHJS0 SrlWSBK^fllLO OJCtt^LT, MFC 

Or 

[0 0 8 2 ] -^com, i ^-a^^L- 3/ h 9 1 0 - 1 

— 91 0 - nc/)flg*k£^-f-£3&n J: 9 Wj>5/j*3t*IJ 
(^f7^S 1 0 9 0) 0 S^¥U3£$*x 
xf-77 l Sl 0 3 0l:i^ 5Cft i £fit 1 fclt^ 
y^U^>hlt, tfwaiHli^-— ^ h 9 l o(c#f L^t 1 

■y7 1 0 3 0m&<n®:M&1fo1r n — *\ ^T77'S10 
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9 0"C#J£¥UJ££;h,5 ^ i i*j£ttni::£Lfci L 
T, TENDJ Kfe(tTwWffl»teffl&**T^5 a 

[0 0 8 3] 9(C«^StLfcM*^^tttt*&»J 
WKCtnil CPU9 6 2I1 nflff)*?^—* h 
910-1 — 910 - n y— K«ffi35 s ffltLi" 

h 9 i o^Si^na^, MFC 9 
3 4*3j:W«cK«J#«9 3 6S:WJfti-r5ci:«cJ:t9. -t 
coStLi-^co^iCfe^m^^y h9 1 OCI^/pot 

10 i\<nti&* Z tomtit €<nft1&\z&zw&^=z 

v V 9 1 0(rftjteSttS»*^^^SEffl^l|ISPSnsr 
fc/J^, *<75«J&3.=iy h 9 1 0<7># y— KUffiJCf+aF 

JJtSlt^t^S,, Sot, «ftwt*«yh9 1 
o-i — 9i o-n<^v^i"jx(c»LT i b?a*J:<a«cW 

[0 0 8 4] ft4b\ -(Dmsmmmxit. #»i#^l 

S n^'lCftl^-^ y h 910-1 — 910-n C0*/j^if 
20 »^om^^^ h 9 1 0/j^ y— KWj»tL-t"#V)ttliJw 

9 10-1-9 1 O-ntifflJtii-r^ffi^ftSi: — 3 
llnli^^ ^h910-l— 910-n (DMitX*fr> 

zmM-mm±fcti,x&. #««i«yh9io-i- 
30 OTJi"5^fc^-e#^ D 

[0 0 8 5] fttc, *«M<7>*6lllfi0IJiCo^TKW"r 

wk<r>m&=L~v bfrbmf$.Ltz±.x\ m&Ltzm2n 
loose] inn *mw<omwm&<ommno> 

»6HJ6WSriBffl LtzmW^LttLi'^TJ* 1 9 0 0^idE 

1900(1 «5 3iififtiirai:«fi8;o*i ftv^L^4'4£ 
40 s/hgio-i-gio-n, mm^^mm^ 

9 2 o^J:t^^^#mie^ : 9 4 0 ^{ffix., SS5*JSfi»JW 
^^f^^Ef 9 3 0 lC»;tT#*»SiB'ff 1 9 3 0 
ft^t>(^T-#)5„ I^iftiftv'XfAl 9 0 0(1 ?S 
5 HJfiCTfc P lS«n!c WWW* 9 5 0 t)I^T^^ «J» 
19 5 0 {CH^tt btltc'H^Mffl^— V h 9 6 0CJ:^' 

^it^iB^i 9 3 ocDjfxmm&%mB'rz>o 
[0087] is^mm^M 1 9 3 0H 

so 4 0<50^U$^9 4 0 a ^&B*^S:S0 HJ Lt^S 1 



waas-frstfKTfcao ^«sEt 1930^ 

1 9 3 4;feJ;tf8ttK«J*FSl 9 3 6 Sr«*."Tt^5„ 

*5, flEKWeaSl 6 3 6 J: •JTSEfll.'wOV^rd, ®5(0 

!:oi^l1:fflSt5 n MfflglVrVl 9 3 4(i:, « 
^M^a-ny h 9 6 0^>€)4-x.feixfc«HWf8-5-»cfl;iST 

[0 0 8 8] ai^-ftJW^-^y h96O0OCPU9 

irWRT, xfy7S 2 0 0 0-S 2 0 5 0, S20 
7 0, S 2 0 9 OiCOt^T(i^5H^0iJO^7"-/^S 1 

ooo — sioso, sio7o, siogo^M 

Tfl^ffl^M^ 7^1 9 3 4 «rateB8*fei-^«iaSrtf <c 
(^fy/S 2 0 6 0) , ^fy7°S108 

o ;:*^rl^fflSM7 7> 1934 &&±-tz>t&m& 
Vrte o (^T-y^s 2 0 8 0) q 
[0 0 8 9] - 9 LT«*Sn^ifc*^^ft1:et*&f9J»«!! 
J;tU£\ IS l ^H^t^noom-iHii^-^^ h 9 l 0 - 1 

— 910 - ncn^fj^mti-t^cn^m^^-^ b 9 1 0/j> 

SkKttJ*«9 3 6^$iJffli-T5<t i 
^ffl^JE^r>i 9 3 4&Wfcfflii£irZ>z tizX y> ^ m 
iitf^lll:fc5a?fi3.= y h9i oc^/^ottt^ 
5<iS**^^o8ttiWJi8tt*ixSo ^<7)!i? 
6 mffij^^a^v^f 1 ^ 1 9 0 0 m 5 Ute^'J 

tl»1tR!c, fU^tO'e*^-— y h910-l— 910-n 

[0 0 9 0] *«Wco»7Hl6WJco^TBiM-r 
fc<o-e*>£ 0 

[0091] inn **ww«S3H-a;ft<7>w»iSj!iw 
»7^it«*iBfflLfc^»va:ffe^^7 i ^2 9 o ocoias 

13 M 1 9ic>jVr<fc 9 ^o^f4'ffi:ailv/^^A 

2 9 0 0:1:, SB6^S6fl»li:Jt«LT»c<o^tBiS-rs„ 
ii\ tfxWRKff 1 9 3 0£ft< L?c_bT\ #*#ffl 
Kff 9 4 0(/>*»tt»!wSB 1 /it^L»n«oyMft*«t£ai 
J#2910-l, 2910-2, •*•, 2910-n£ 

K:tfc 0 *Lr, c;ftb®a^1f)±^M#2 9 i o - i 

- 2 9 1 0 - n $rfM$P7< 9 5 0 W«^-«HBl3.=. y h 9 6 

pM-9 5 2:cmx.x, sirscifiiesixfcgii ftt^ugRna 
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ftl^.^ 7 h9 1 0-1-9 1 0-nCO h — ?/l>(nii\Jr& 

yb-^>xt2 9 5 4Ctx.T, % 1 ftl^ n VEftil 
- - y h 9 1 0—1 — 9 1 0 — n CO h — ^/UCO^f > t — 
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